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(54) METHOD AND DEVICE FOR MEASURING ETCHING DEPTH 

(57)Abstract 

PURPOSE: To measure etching depth easily without cracking a wafer. 
CONSTITUTION: A conductive replica material is poured into an etching 
section and the non-etching sections of the periphery of the etching 
section, thus forming a replica 1. An electrode 6, in which a conductive 
liquid 6a is introduced, is arranged on the front end side in the etching 
direction of the replica 1 . an electrode 5 is attached on the side reverse 
to the front end side, and a displacement reading meter 7 detecting 
displacement in the etching direction of the replica 1 is connected 
continuously to the electrode 5. When the replica 1 is lowered gradually, a 
replica section 1 a corresponding to the etching section is brought into 
contact with the liquid 6a. and a current value (a resistance value) 
changes. The displacement of the replica 1 under the state is read, and 
represented by x1. When the replica 1 is further brought down gradually, 
replica sections lb corresponding to the non-etching sections are 
brought into contact with the liquid 6a, and the current value (the 
resistance value) changes. The displacement of the replica 1 under the 
state Is read, and represented by x2. The etching depth of the etching 
section Is obtained by (x2-x1). 
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X >y ^ > ^^^<DJL -y ^ y ^ ^m^-r § d t 

i: -r § X «y ^ V jil«:^)*o 

±m\y^V *©x>y^v^75-|Rl®^<BlJtc*f|^LTS»^ 

±E U:/ U ;^ ^±fBx -y ^ > ^-73|p) t ^ifl^ -&T±sB^^ 
ffi¥©TffiinM $ fi ^McO^I t tB ^ n ^ t ^ CD 

ffi^nS UZfV tKO^HL^ t)±IBx-y^i/i^-g|5^<DX<y 

±m\yf^) ;^©x<y^>^-:^lR]05feiSiiJtc^^|S]-r5 i:^^ 
ic, ±IBL/^U;!jO±fB5fei^fl!li:«S*filJi:m^H|ii>S: 

±IB^tii¥IST^m?n^fijrifiI«fcttS«flJ; D±IB 
X<y^^/^*'g|5^(DX'y^V^>'gii?%PJ^-rS C i:^^^ 

-r ^ X -y ^ > ^7-^^ m^ysmo 

[IS*«4] 1Sx-y^V>7'McD'>*< ictX^y^V^'- 
±fB^m^®T'i^aisn?>ffiinia* ^cfi^afi J: 0 ±is 

x-y ^>ygi5^:)-(DX-y^>ygii$;g:jBiJ^-r5 C 

i: -r § X -y 5^ > MiJS7^?4 o 

CW^^S] ^X<y^yyMOX>yf-^/i^*g|5^^43cfct>*' 

#x >y ^v^gp^j-tc^aii $ fcimw^cD u ;t^t^i^^ 

ilBl^T/'J ;^7(D±Kx>y^>'y:^|Sl'\(D^fi[^<^ffi-r5 
±!BL'7"'J **±IEx-y^v^^:^riR)fc:^i&^-li:Sig;i(j# 



IMmm^WL T'±IB 1^7" U :^ ^±iBx ^y > ^-;^[^ t 
ff-T'^^tBLs 1tffi^nsU7°U;^J©^f4<J;t)±IBx>y^ 

X>y^:/>7gil$SlJ^SHo 

CW^^Se] ^Sx-y^>^McO'>=5:< tt,x«y^:/^^ 
miii L fci^ u * ox «y ^ >- y;^riqj O^^ffl!) tC^^tlRl L T 

trim ^tc «^«fii^^m-r i. ^m^$it^m^. 

±fB^^ffi¥mT^ttl * n 5 $ fc fi^Mffi <fc 0 ±iB 

x-y^V^'aP^^cDx-y f->:^-^^;g:}fiiJ^-rs d 
t -r ^ X -y ^ > ^"jfii^ jfiiJ^SSo 

[000 1] 

^ IStC *5 V^TMx <y ^ V^licox -y ^ > ^'g|5:5^(DX >y 
CO 0 0 2] 

X@©-5-fex-y^>'^7l@;gr^-r»fffi0-e^'3. ZtiM 

So 

[0 0 0 3] x-y^v^^'xsoifEiiis^ijjB^-r^c 

v- U n >S1g 3 ±lC*Sx -y ^ 2 L fctt. U 

mye. mmmm-v^^r/^^--z/'^'-r^ mi zmc 

m^O o '^ic. /^^-x>i'-^n^cUv'Xh^4?:v;z> 
i'lCLT. ^J^(m7u'ltK^l'x>y^^^7">&L (1510 8 
tca^) , ^©fi{cUS^XhJ^4^|^*LT (|p|0Clc 
05^) , X<y^>^^XS^)^7-r5o 
[0 0 0 4] x^y^^^/'t-^T^StCcfc-^Tx 

-y9^>^'u-h*'!s;&5*^ (01 2B#B§) . micy^m 

if^l. 0~0. 8 /imJ.;^Tti:*'l.i:®^tc:&5o ^tD*£ 
^i^XhM4«r|^^Lfc:^, ?M@©:;'c#^fe©{±T 

iom^ctfj^:^^ mmc^m) . <i6Dj;5{cx-y^> 

STXgtC J: o TX >y ^ > if U- h A^^ib L TX -y ^ 

z/^U^ifmr^i^^iHt. i^U=i>S«3^itSx^y^ 

iXi^'-r^ h U:^^X<y^>'y<7)*i-g-ttfeoT*.|S|fi|-e^ 

5o ^(i-ctlE*. x-y^v^-gp^^cDxy^:/^^^;^^] 

^■rsfciitc. '>x/N;&iij-pT. SEM (MMmm^m 

CO 0 0 5] 

[^?g*^P?^LJ:5i:-r5^M] fif3l^«DX-y^>^-}^S 
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[0 0 0 6] CKD^WtidOCOid^raSj^^fiS^-rS 

fc i6 ^ $ tifc CD T% -^7 X/ N^SrfiJ ;5 d i: ^ < X >y ^ 

[0 0 0 7] 

[ps^^j^-rsfc46©^e] 11*]^^ 1 ^ofgB^^cii 

§X <y ^^^'gi^^jgiJ^TaSfi. ^Sx ^>^-MtD'>^ < 
t fex-y^>i^-g|5:Ji-tc»«14*/t{±BI«14<Db^'J ;!3« 

[0 0 0 8] m^^zm(Dmn\m^:3^-j^^y^"M^ 

m-&-^mt. MX <y ^ > ^l^tOX >y ^ ;^*gI5^fc 
^'•gis^i-ox >y ^ > ^'ilil $ :&jBiJ^-r c i: ^grlt^gt t -S 

[0 0 0 9] m^ms^3m(ommm^3Lyi-zytfm-& 
m^ys'mt. Mx-y^>^'MO'>^< i:fcx-y^>^-gp 

'J;?7(DX>y^>'^-7jIfiICD5fei^PJlC^|pI-r5i:#^tC> U:/ 

m#mT?^^tu«n;i,SK{i* fcfi^affij; 0 x<y 

[0 0 10] tt*«^4 3®©^?3t«SX-y^vygii^ 
iiM^iStt. Mx-y^i/yM<0'>^< a«,x-y^i/^fgi5 

fitSfcti^Mfitcfc »? x-y ^>^7-gi5^i-<Ox<y^>'^gjE^% 



[0 0 1 1] m^^m5T^cD^BMicm^:iu'y^>^-m-^ 

aiJS^Btis MX -y ^ >^MOX >y ^ v^*g|5^i-*5 J;l>-^^ 
X.y^:/^g|5^tC»«14Sfc{iP«1S<D^:/U 

JJR t:-Jg^ L fclx >^ U ©X -y ^>->'y5\^(D9iMm 
{cW(SlLTiBB5n^#tttt^#:i:. b-:/U ;?7©x-y ^ 

;«7<7)±fS5t4SlBlIi:{iS*f{Hai:Ji«tt?K#i:<Dra©fifitfii 

J: D X >y ^^-^'^^cDx. >y ^ ^^^-gg^ ^afl^f 5 C i; ^ 

[0 0 12] m^mf^6iM(o^micm^:j^^y^>'^mi£ 

jfJ^Sati. Mx<y^>^^*McO'>^< i:fex>y^>i7-gp 
fig bfc P^y *cDx<y ^>'^'-:i^|q^o^fe4Sfiijtc^ip] uriB 

*cD±KR^^{|iJ (^raoffifitffi* fctt 
SSxffl* fc«^«fil<t D X -y ^ V ^ga55i-OX >y ^ > 
[0 0 13] 

[{^ffl] li5)?]S^lJScD||Wfc;fel/^T(±. bT^U^^flJ 
fflLTX'y^>^f^$^pj^-ri.feOT'a&t>, 'i7X/N:& 
fij^ili:=&<. x-y^:/^-gi5^^(DX-y^>ifgii$;£:^a 

loo I u miRmm2m(D^mic^^^xii. u-zvi^ 
m2©^fi[fi[STffim«*fc«^afii*^E{b-rso ^© 

fcii), ^ 1 fe<t O*^ 2 ©^ffi<DM<i; t> X 'y 5=- > ^*gi5^}-© 
^ < , X>y^>^-gl5:»(DX'y^>'^-j3i^ ;S:^^tpJ^-r 
[0 01 5] fS5t^Ji^3]a<7)|8B^lC*5V>T{i. X'y^:/ 

X >y ^vi'-aPii-tcMfS-r^ u:/'; ^t,mn^mmcmm 
[0 0 16] m^mm4m<ommic^\^^Tit. x-y^^^ 

^ft-rSo frOtztb. Smffi*fc{i^fiffi<tt)x«y^> 
^g|5^^cDX-yf->>7*}^?^*46SCi:*^T'^. -irXM^Sr 
fiJS c:i:*<. X'y^>/i^gp^i-<j[)X'y^:/^'-^^;£:^^ 
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[0 0 17] lf^^5 3S©fg^^(Cj3l/^T{i. UyV:^ 
fcii). ^l*5<i;t>*^20^{4<DMJ;t>xyf->^*a5^0. 

[0 0 18] ii*«^6^(Df§H^lC*3</^Tti. X-y^> 
x-y^>^^gI5:9-ti:^^S-rs U-T^'J *3!)^Wtt14^S«:lcS8!l! 

[0 0 19] 

[^ss^ij] ^jSiiflaji. J^(T. cco^mo-mmm^m^ 

^'M 2 ©X >y ^ > ;&SiJ^-r-< ^ X <y ^ > ^"gp^^fc 

(0UCE^) o CCT-, 1 a«x>y^V^*gi3^ti:)i>fjS 
bT'U *g|5:9-T?fe 0 . 1 b t±#fx>y ^^^ygp^iJ-lC^f 

[0 0 2 0] 02fi, ±iBLfcJ:'5fcj^fig^nfcl^:/U 
;^ 1 %ffifflLT. x-y^y^^'gH^Ox-y^^v^'J^^^^rPJ 
^•rSX>y^>^*}^^SiJ^^a^^bTV^^„ llt*5V> 

tJff7*t5tt5o */c, «@5i:6i:ora{c^«jEjli8 

«ffift 9 ^mmL. ^nsM s ©lEfflfl t ass i: ©rate 
wissiti o^iSM-rso 

[0 0 2 1] i^tC, 0 2©X'y5^:/^*}gi^«fM^e;&<^ 
fflLTxy^^/ifgi?^;g:jBiJ^-rSXS^Ui^-r So «^ 
5. ti^oTpy';* l^'>L-r-0T7?tCfe5LTl/^< 

x>y^V^'-gp^tc«fS-r §U:/U;*7gp^l aA^#« 
14fS«:6 a JCSftllbTMjJS I l*^?!SnS (0 3 A im 
5^) o Uy.'J^gP^l aOgfitfit^Rlt^Si:. 11 = 

M*^5JtJff-7 TM^^^oT X li:-r§o 
[00 2 2] ^eic. U:/';:«7 1 ^T:^tcfc5LTt/>< 
fc, «l[x>y^:/^^gP5>lc**jES-r5Uyu;«73P^i b*^ii 
«14j^{*6 a tCjgfe6LT«?Jit I 2A^j5finS (0 3 B {C0 



I2=E (1/RH- 1/R2+ 1/R3) t^So C(DVi 

Txzt-rso CUT. mmi tmato^^^^^y 

icm<t. mAic^-r^^iz^s^o (x2-xi) -eto 

T X -y ^ y ^*SP^i-£DX -y ^ y § C 1 6^T- * 

So 

[0 0 2 3] Sli6fefl?!l2. i^tc, il©^W©fl60llS6ifi^JiS: 

(C, Mx-y^>i'-M2 0X<y^>ifgg^^}SiJ^t-^#X 
•y ^^^^gp^fc J: D*^©S2!<0#^x <y ^ v^gp^J-f^m 

[0 0 2 4] m5{t. ±a!Lfccfc5tilBfi)c^nfcb7''J 
*r ^^IfflLT. x>y^>ygp^(Ox>y^^^gil?^ 
SiJ^-r§X'y^>'^-j?i?^jgiJS^S:&^LTl/^So 0 5 
fcvT. 0 2 i:WJS-rsgP^li:{i|Sl-?9=^^#bT^L 
TI/^So 0(c43V^Ttt. ia2ti:*5lt§»«'l4Uy'J* 1 

Q(Dmt>K)\zmMV(i i^Eig-rSo ^-tDftt«ia2©i5ij 

i:|BHitc«^-rSc ^*3. 1 a' fix-y^>^"gp^nc?* 
^S-rSU7'U*gP^i-efet)> lb' {il^x-y^^/^-gp^i- 

[0 0 2 5] 0 5£DX-y^>'^7"i^^ilJ^a«^M 

fflLTX-y^>^'-^^;&S'JSi-;5Ig^UiB^-r?.c «^ 
5, '^jt^XV^')iJ I' ^'>L-roT7!rtcfc5LTi/->< 
x>y^V^gP^{c^f£;-r5UyU*gP^)-l a' iS^m 

mi&mwQ a\zmmt^o uyvti^^i aconmm^ 

Clfr?>t. •«1^Q1=C1E i:^§o C(D^mX-<Dly 

[0 0 2 6] ^e>tc. i^:/u;?7r *T73^c^55LTv^ 

<i:, ^x>y^>^-gp^{cMfS-r^U7"U;?7gP5i-l.b' 
*^»«i4}Si*6 atc^M-rSo U7''J;^gP5i-l b' 
«fiI^S:C2. C3i:-rSi^, Q2= (C1 + C2+C3) E 

W-7T?ffi!*i3loTx2i:'rSo CCT'. «1^Qi:^{4i: 

(om^.^if'yyKm<t. laetc^^rj^^tc^^o (x 

2-xl) T't.oTX-y^>'i/*gp^)-<DX>y^i/ifgi^;gr* 

[0 0 2 7] nmm3. ^*5. ±3ZE^*Sj5IJli:feV^T«. 
^ttttUT^U ti 1 Sfctt^tt-ttby U ;^ 1 ' ^T:^JCt5 

ffi) ^^^{b-rS^ffixl. x2J;t)X-y^:/i^gp^<DX-y 

ly-fV :^ lutein' ©x>y^>^-:6r|S](D$t4IS{ili:«S 

i'i^«i2<Dff^T{cs^LT, «8i5fe*c;6ra®gm 
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[0 0 2 8] C(Dm-^. m^immtir':r."y=^>^''m 

1(1') ©x-y^>'^^a55^tWfS-r5L':/'j j!7gp^i 

a (1 a' ) imn^mi^e aicmmL^^^ mmAz 

cr ) OX-y^^^-gp^fcMfS-rSU^U^gP^l a 
da') tiWltJgi*6 atcgEMt-?>fc46 (|bI@B2 

[0 0 2 9] ^51^4. Sfc. ±3ZE*)5g0IJtC*3t/^Tf±. 

fc?,©T'S5*\ xy ^i/^gp^.}: t» u:/y * 1 

ci' ) ^mom-^-fic^(D^^icLr. uyvi:}! 

(D^itX 0 X <y ^ y ^'*gP^'-<DX -y 9^ > ^ ^pj^-r § 

[0 0 3 0] ^SSflajS. ^fc. ±KRLfc*i5Ss^iJ 1 tcfeV^ 
Tli. x-y^V^*g|5^)'*Mffimofe'O^^Lfc*'«. 2B 
mJtX±<^ «D llHilC L T X -y ^ >' ^-gPtii-cOi >y > 

[0 0 3 1] *-r. :^X-y^>^"M2tDX-y^>i'*jl!i^ 

^aij^-r ^€ X -y ^ > i^'gp^fc <j; t; ^ acDl^X >y ^ 

1 al, 1 a2(±^l*5j;t>'ll2CDx-y^i/i'*gP:J3'tc^j£ 

v^^o 01 o«. ±mLrc^5icmt&'^nrciy-:^v^ 1 
^^mvr. x-y^^v^ap^tDx-y^vi'-ja^^^iB'J^-r 
sx-y^y^j^-^^jBO^SM^s^LTfet), mzomtm 

[0 0 3 2] :-Mc. m 1 o<Dx.-y=f--y^m-^mM^m^ 

t. ^10x-y^^'^fgp^fcS^JES:rSU:/y*SP^}-l a 

lA^»tt'tt?Sf!|^6 alc®^MLT«g1tI lA-sj^n^o l^fV 
aKDmm^Rlt-r^t. Il=E/'Rlt:Q: 

T^^AS{oTxli:-rSo 

[0 0 3 3] IKV^T. IxT^U* 1 %T7?{C*36LTVK 

a, ^2£Ox>y^y^-gi55^-tcW^£;-r5^7'';;^g|5^>i a 

;^gP^}-l a20S*T[fiI^R2i:-r5t, I2=E (1/Rl 
+ 1/R2) i:^?>„ COt^ffiT'tDPT'U:^ 1 
^fiif!*^ t) W 7 T'il^^gj o T X 2 i: -r § o 



[0 0 3 4] $^tc. l^r/'J:* 1 *T73lc*55LTVK 
i:. SX'y^>^'-gI5^{cji^jS'r'i)b:/'J;^jgp^l hif>m 
Wm.W& a tcSMLTftiJii I ZiS^mx^o l^TV iiU 
^1 b©Jgfiifa^R3. R4, R5ft^t. I 3= E (1 
/RH- 1 /RZH- 1/R3+ 1 /R4+ 1 /R5) t^ft 
So il®t^®-^-©l^:/U;t) 10^{i%^filB!*^^Oit7 

■ens^sj-pTxafrSo 

[0 0 3 5] ccT% nmi tmiiLt(Dm^.^^''^yic 

9<t. 01 Hc^-rJ;5tc^So (x3-xi) Tfco 
1 CDX<y^>'^-g|5^^©x>y^vyja?^;g:*46SiIi: 
Sfc (x3-x2) T*feor^2(Dx^y^>'^'*g|5 
5^'CDx-y^V^*r?^^:5r*i6SCi;7b^'T'^?>o ^*5. mW 

mmic LT 2 @mJx±ox >y ^^^^'gp^©^? ^la^-r 

[0 0 3 6] ±iB*iSI0!|lC*5V^Ta. ISx-y^> 

^'m 2 OX -y ^ ^^'gp^ox -y 5^ > i'-r^^ ^m^-T^m 

L/c*^ U 3 3 ^itjgx >y ^>:J7*-r 

flitc LTPJ^T'# S C fc ti^ll-efeSo 
[0 0 3 7] 

[^B^©^*] M*^^i^<Dl§BgtcJ;nt±\ Sx>y^ 
>^M©'>^ < fex -y ^^^^-gp^lt^Wtt* 

^tiS^7°U;^;^fiJfflLTx-y^>^'-gI5^cr)x-y^>'^* 
gi?$%iy^-rsfc46. <i7XM;&tiJSc:i:^<. x<y^i/ 

[0 0 3 8] i»*^^2«©f8BJfCj;n{i\ ISx>y^> 
^J^COX >y ^ > i7g|55^*3 d; t>'^f X -y ^ V ^gP^i-tC^tttt 

A©x-y^>^^;^i^'\(0^fiL^^tii-rs^{LL^^*SJ 

S UT'U ;?7<D^{a* 0 X-y ^>/^a35i>©X>y ^Vi^gji^ 
^SriSy^-rsfci?). >^7x/N%fiJSi:i:^<> x-y^v^z-gp 

So 

[0 0 3 9] a*]«^3«€)^W{cJ:n{f. S^x>y^> 

^'m<D'>r^ < tx-y ^>^-gp^t^«14*fc«K«'l4 
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cDx >> ^ > ^■■J?!?^ Izm^T # ^ ^O^^A^fe ?.o 

[0 0 4 0} m^mm4mo:>mmK^ni£. ^sx-y^> 

n§ L^yj ;^70x-y^>^*73[plO$fe4SfiiJi:«jKW{ilta 

if. ^til¥©-U-^t±S^n^SJr[ft*fc{±^«{icfcDx«y 
^^^gp^©x«y^>^^$^pj^-r5fc:46^ "^^x^N^ 
flj^<li::5:<. x-y^>^'-§|5^(DX>y^>'ygil^;&^^ 

[00 4 1] »*^^5««l80JtC<fcntf. Mx-y^> 
^^IPiDX«y^^/yai5^:feJ:t;i^X-y^:/^g|5^t««tt 

U ox <y ^ > y;^|p]05fe4Sf ijtc WfRl L TBBK $ tl^ W 
P^y;!7CDx-y^>'^'*^lR]-\<7:)^{ft;grMm 

^tH^gi:. l-:/U;^^x-y^>^^-7j|n]ti^»)^^±^^ 
^»)^IS-eu:/'J:^^x<y^>^7-;^[p] 

L. 1^tB^n5L/y;;^cr)^ffi<j;0x-y^>'^*gp^^<DX 
•y ^ > ^^'i^^ %SiJ^1- 46. -i/ X/ n;&8iJ § c t ^ < . 
x-y^>i^aP5><Dx>y^:>^-giE^;&^^(<:»j^-e*5«|s 

[0 0 4 2] M*«^6^<DfgWtCckn«. ISx>y^V 
to b:^ U A«5|st%i!iE L Ji^■^??^fi!c L IxT' U tS? cDX «y ^ 

D X >y ^>'^'*§P:9-Ox >y ^ ^PJ^f ^ fc46s 

•^xM^SrtiJ^c: i:*<. x^y^^^j^-gpt^-^x-y^^/i^'j^ 

[01] 



[0 1 ] ^o:>nm\z%^3Ly'9--y^"^-^m\^y3mo:>mm 

[0 2] *S!E<?IJ 1 T-i^ffl^nSX-y^^^^^^SMgg 
[0 3] j^ifiS^J HCfctt-g.x-y^>^'j^$OpJ^Xie% 

[0 4] mmm i ie*5it?)X>y^i/ygg$}ii^T'0«iifi! 

[0 5] C£DfgB^{C^SX«yg^>if}^SSiJ^;^S£D|ISI 

[0 6] SlSl^y 2 fctt S X >y ^ V ^^'gi^^ilJ^T'©*?© 
i:^{ii:©Bfl^^^-r0T^So 
[0 7] c:o^wrc^sx<y^>^*^^pjs:^jScD^ 
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